Abstract-James Wait was a pioneer in electromagnetic methods in geophysical exploration and wave propagation. In his career, he published more than 860 papers and wrote 8 books on subjects ranging from geo-electromagnetism to lightning. He left an undeniable mark on every subject he has tackled, and his work on layered media, propagation along thin wires and induced polarization are seminal and widely cited throughout the world.
James Richard Wait's election citation for the National Academy of Engineering reads, "Contributions to electromagnetic propagation engineering as it affects communication and geophysical exploration."
To those who were privileged to work with him, learn from him, and know him, his contributions were much, much more. James (Jim) R. Wait was born on January 23, 1924 in Ottawa, Canada to George E. and Doris L. Wait. G.E. Wait was a career Royal Canadian Air Force officer who eventually rose to the rank of Air Vice Marshal, the 3 rd highest rank in the RCAF (equivalent to a 2-star Major General in the USAF). Hence, as a youth Jim moved around to stations in a number of places in Canada and England before World War II. When his father went away for the war, Jim was "sent" to Asbury College for more supervision and to finish high school. After a single year at McGill College, he took a dramatically independent step to "make it on his own" [1] . With a characteristic quality that would later be common place in his life, he enlisted in the Canadian Army instead of his father's Royal Canadian Air Force. From youth, Jim was athletic and developed a life-long devotion to physical fitness. All his life, his favorite sporting activity was skiing. In fact, he was a member of the varsity ski team at the University of Toronto, and was known to say that he received three degrees and a letter "T" from the university.
I. EARLY YEARS
Upon receiving his Ph.D. degree, Jim returned to Jerome to work as a Research Engineer for Newmont, continuing to pursue electromagnetic methods in geophysics and exploration and started his prolific publishing efforts. There he married his wife, Gertrude.
After a little more than a year, Jim and Gertrude returned to Canada when he joined the Radio Physics Laboratory of the Defense Research Telecommunications Establishment in Ottawa in 1952. At this point his electromagnetics career flourished as he published numerous papers on electric and magnetic sources in the presence of the earth. Some of this work was the start of extensive work on electromagnetic fields in layered media. In 1955 Jim accepted an offer from the Central Radio Propagation Laboratory (CRPL) of the National Bureau of Standards (NBS)
II. NATIONAL BUREAU OF STANDARDS
Although he preferred to avoid management positions, he was highly instrumental in promoting seminars and cooperative projects among the various laboratory groups and the University. His philosophy was that the same electromagnetic theory was equally valuable in remote sensing and communications and did not need to be separated by organization. He also found time to enjoy the Colorado ski slopes (and to give some tips to novices as they arrived in Boulder from the flatlands).
After Jim got established in Boulder, he worked on such a variety of electromagnetic problems that he collaborated with more than 90 coauthors as listed in Ernie Smith's informative article [1] describing Jim's career. Jim's usual technique was to derive the fundamental theory in his typical hand-written notes and to send them out to appropriate researchers (theorists and experimentalists, both national and international) in the field to see how they might collaborate in generating theoretical and practical papers. This remarkably successful technique resulted in more than 600 archival journal papers and three books during his time in Boulder.
During his 25 years in Boulder, some of the topics that Jim (and colleagues) worked on included the following: ground wave propagation over mixed paths, pulse propagation in the earth and in the ionosphere, propagation along thin wires, and periodic structures (wire mesh shielding and propagation along leaky cables). He was also active in the U.S. National Committee of the International Union of Radio Science (URSI). In 1959, the first issue of Radio Science, jointly supported by the National Bureau of Standards (NBS) and USNC/URSI, came out and Jim represented NBS as Editor until 1968.
III. UNIVERSITY OF ARIZONA (1980 ARIZONA ( -1998 In 1980, Jim accepted a position of Professor of Electrical Engineering, with a joint appointment in Geosciences, at the University of Arizona, Tucson. During this period, he was instrumental in the growth of the Electromagnetics Laboratory into a world-class facility, advised numerous M.S. and Ph.D. students, continued to publish (although at a slower rate than before because he was highly dedicated to the teaching process), and published 6 books in the areas of geoelectromagnetism, electromagnetic theory, wave propagation, and antennas. In addition to electromagnetic applications in geoscience, he was also very active in studies of lightning and atmospheric electricity. Some of his last papers were on the effects of "sprites" in the middle atmosphere, the electromagnetic fields produced by lightning, and the coupling of lightning induced EMP (electromagnetic pulse) to power lines. In recognition of his superior research and teaching influence, he was appointed to the newly created prestigious position of Regents Professor in 1988. In 1989, Jim retired from the University to become a private consultant, specializing in electromagnetic methods and their use in subsurface probing. Unfortunately, he passed away on October 1, 1998 at the age of 74.
IV. LEGACY James R. Wait was a pioneer in electromagnetic theory, with application to geophysical exploration. In this and other areas he published approximately 860 papers and 8 books. His writings on layered media and on induced polarization are well known and widely cited throughout the world. His best known book is probably his 1962 classic, Electromagnetic Waves in Stratified Media [2] . This book was written at an important time in the development of applications of electromagnetic waves to communications, navigation, and remote sensing. Such applications require accurate propagation predictions for a variety of sources and path conditions, and this book provides the theoretical basis for such predictions. A hallmark of this book is that the theory is sufficiently general that it has continued to guide further theoretical and experimental propagation research to this day. Continuing demand for this book led IEEE Press to publish it as a Classic Reissue in 1996.
